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In This IssueCancer Lost in Translation Inhibition
PAGE 257
In eukaryotic cells, the interaction between the translation initiation factors eIF4E
and eIF4G has a central role in the regulation of protein synthesis. Abnormally
high levels of eIF4E or eIF4G are found in many types of cancer and can cause
inappropriate synthesis of proteins involved in tumor malignancy. Here Moerke
et al. describe a new high-throughput method for identifying small molecules
that can inhibit the interaction between these two proteins. Thismethod success-
fully identified one compound and found that it promoted apoptosis and inhibited
proliferation in cancer cell lines.
Src Family Kinases Give p27 the Boot
PAGE 269 and PAGE 281
Cell-cycle progression from G1 into S phase is driven by cyclin-dependent kinases (cdks) and requires loss of the cdk
inhibitor p27. Paradoxically, inactivation of p27 requires its phosphorylation by the very kinases it inhibits. Now two papers
show that p27 is phosphorylated and primed for inactivation by Src family tyrosine kinases. In a structural analysis,
Grimmler et al. find that tyrosine phosphorylation results in the ejection of a helix in the p27 protein from its binding site
on the cdk, thereby releasing the cdk from inhibition. Cdk can then phosphorylate and inactivate p27. Chu et al. find
evidence that this mechanismmay be relevant to breast cancers expressing oncogenic Src, which could provide a rational
for the use of Src inhibitors in breast cancer therapy.
PRAKtically Dead
PAGE 295
In addition to apoptosis, tumor development is restricted by another self-defense mechanism in which oncogenes induce
premature senescence. Sun et al. now link senescence induced by the Ras oncogene to downstream signaling events.
They find that PRAK—a downstream kinase of the p38 pathway—is activated by oncogenic Ras signaling through p38
activation. PRAK then directly phosphorylates and activates p53, resulting in a senescence response in cancer cells.
This cascade provides insight into the signaling events that are triggered by oncogenes and lead to senescence and tumor
growth restriction.
Striking out FOXO
PAGE 309 and PAGE 325
FoxO proteins are downstream mediators of the PI3K pathway. Although it
was thought that FoxOs shouldmediate the actions of PI3K in cancer, genetic
inactivation of three FoxOs individually did not accelerate cancer. Paik et al.
now show that simultaneous inactivation of all three is required to result in
cancer and that the range of affected cell types is surprisingly narrow. In
the second paper, Tothova et al. construct amousewith conditional knockout
of three FoxOs in adult hematopoietic cells and show that loss of all three
results in rapid extinction of the hematopoietic stem cell compartment. This
appears to be caused by the deregulation of reactive oxygen species in
FoxO-deficient hematopoietic stem cells.
Guanylyl Cyclase, a New Member of the Rac-PAK
PAGE 341
Many membrane-signaling receptors can increase the cellular levels of the ubiquitous second messenger cyclic GMP
(cGMP). However, the molecular mechanism by which these receptors increase cGMP is not known. Here Guo et al.
uncover a new Rac-cGMP signaling pathway. Rac uses its effector PAK (p21-activated kinase) to allosterically activate
transmembrane guanylyl cyclases. Moreover, this Rac/PAK/guanylyl cyclase/cGMP pathway is involved in lamellipodium
formation and cell migration induced by platelet-derived growth factor. Hence, these findings reveal a general mechanism
for diverse signaling receptors to modulate physiological responses through cGMP.Cell 128, January 26, 2007 ª2007 Elsevier Inc. 213
NF-kB Inhibitor Links Inflammation with Immune
Development
PAGE 369
Developmental and immune stimuli were thought to influence NF-kB signaling in
distinct ways. Basak et al. show that there is crosstalk between these two NF-kB
signaling pathways mediated by p100, which they show is a fourth NF-kB inhibitor.
The authors find that p100 regulates NF-kB activity in response to developmental
signals, but its own expression is regulated by inflammatory signals. By computational
modeling the authors explore this kinetic signaling crosstalk and show that it confers
cellular memory to inflammatory exposure. The proposed mechanism helps explain
how inflammation is required for immune development and may represent an opportu-
nity for therapeutic targeting of immunological malignancies.
Modeling MAPs and Microtubule Motors
PAGE 357
Microtubules slide along each other to assemble networks like the mitotic spindle. Although molecular motors generate
the necessary forces, microtubule-bundling proteins are also important. Janson et al. perform experiments and computer
simulations to show how these two different activities are spatially regulated in fission yeast to assemble bipolar micro-
tubule arrays. The results suggest that motors gathering at microtubule plus-ends and microtubule-bundling
proteins accumulating along antiparallel microtubules cooperate to organize regions of overlapping microtubules into
stable arrays.
The PIP2 Piper of Tube Formation
PAGE 383
Epithelial organs, such as the kidney, consist of hollow structures that share a common pattern
of highly structured and polarized cell organization. Now, Martin-Belmonte et al. have eluci-
dated how the apical membrane and lumen form during epithelial morphogenesis, a fundamen-
tal, yet poorly understood step in the development of these organs. The pathway includes
PTEN-mediated segregation of phosphatidylinositol(4,5)P2 (PIP2) to the apical membrane,
which then recruits Annexin 2, Cdc42, and the polarity proteins Par6/aPKC. These results
have advanced our understanding of the mechanisms that control epithelial polarity and organ
morphogenesis.
Olfactory Neurons Seek Semaphorin
for a Discrete Rendezvous
PAGE 399
In the olfactory system, axons of olfactory receptor neurons expressing the same
olfactory receptor converge on a single glomerulus where they synapse onto the
dendrites of second order projection neurons. Komiyama et al. show that
Drosophila transmembrane Semaphorin1a is expressed in a graded fashion by
dendrites of projection neurons along the dorsolateral-ventromedial axis.
Loss-of-function mosaic experiments indicate that Semaphorin1a levels cell-
autonomously direct dendritic positioning along this axis. This study reveals
a similarity between the initial development of discrete and continuous neural
maps of the olfactory and visual systems, respectively.Cell 128, January 26, 2007 ª2007 Elsevier Inc. 215
